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Abstract: This paper explores a process view of call centres and the knowledge infrastructures 
that support these processes. As Call centres grow and become more complex in their function 
and organisation so do the knowledge infrastructures required to support their size and 
complexity. This study suggests a knowledge-based hierarchy of ‘advice-type’ call centres and 
discusses associated knowledge management strategies for different sized centres. It introduces 
a Knowledge Infrastructure Hierarchy model, with which it is possible to analyze and classify 
call centre knowledge infrastructures. The model also demonstrates different types of 
interventions supporting knowledge management in call centres. Finally the paper discusses the 
possibilities of applying traditional maturity model approaches in this context. 
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1 Introduction  
A call centre is an organisational unit where inbound calls are received or outbound 
calls placed for the purposes of sales, support, advice and other business transactions. 
This article focuses on support- or advice-type call centres and the hierarchical nature 
of the organisational knowledge infrastructures [Strohmaier 2003a] that support them. 
The motivation for this paper arises from research undertaken within private and 
public sector call centres [Schefe et al. 2003; Timbrell et al. 2002]. This prior research 
suggests that targeted knowledge management initiatives and interventions have an 
impact on the quality of advice and the efficiency and cost of knowledge services to 
customers.  
This paper presents a descriptive model that illustrates the relationship between 
call centre processes and knowledge management infrastructure. The developmental 
nature of this relationship, as call centres become larger and more complex, suggests a 
relational hierarchy of process and knowledge infrastructures. We introduce a model 
for a Knowledge Infrastructure Hierarchy for the analysis and classification of call 
centre knowledge infrastructures. Call centres are classified by size and analyzed in 
relation to specific process-oriented dimensions including maturity stages. The model 
also points out, which kinds of knowledge management (KM) interventions are 
successfully established in call centres. Examples of knowledge strategies for small 
(Building Codes Queensland), medium (name not released) and large (Hewlett-
Packard) call centres are described based on Timbrell’s empirical work in these 
centres. 
Therefore the Knowledge Infrastructure Hierarchy model should support 
managers in classifying their call centres out of a process-oriented perspective and in 
developing KM strategies. 
2 The Call Centre 
The following examples introduce a typical process in a multi-agent call centre. This 
following is meant to be illustrative rather than comprehensive. The customer dials 
the call centre number and is greeted with a number of options that include the 
following: 1) a recorded message followed by the placement in a telephone queue 
managed by an Automated Call Distribution System (ACD); or 2) an Integrated Voice 
Response (IVR) that offers the caller different options. The caller interacts with the 
IVR using a touch-tone telephone or voice control; or 3) the call is immediately 
directed by an ACD to an agent who manages the query. If the agent cannot 
personally resolve the query he directs the call to someone who can answer the query. 
Therefore, how this kind of process is executed, depends mainly on the specific 
size of the call centre. The authors suggest the following classification of different 
sized call centres: Small (up to 12 agents); Medium (12 to 50 agents); and Large 
(more than 50 agents). 
By using this classification scheme, it’s possible to build up a call centre specific 
model containing a Knowledge Infrastructure (KI) Hierarchy. 
3 Knowledge Infrastructure Hierarchy 
The authors developed a model for a Knowledge Infrastructure (KI) Hierarchy. By 
using this model, call centres are classified by size. 
Four call centre specific KM interventions are mapped within this KI-Hierarchy 
model. Additionally, the model includes three process-oriented dimensions to analyze 
the call centre types in terms of their organisational knowledge infrastructures for 
supporting business and knowledge processes within these companies. 
In Figure 1 KM interventions for call centres (Training, Metrics, Knowledge Policy 
Applied, and Use of Knowledge Sources) can be analysed in detail using the 
[Strohmaier 2003b] framework. A special example of this is the application of a 
knowledge and information policy. Such policy would dictate the use of a particular 
sequence of activities for the creation, storage, transfer and application of knowledge. 
In chapter 4 the mentioned KM interventions are described in more detail. 
3.1 Business Process Standardization Level 
A process-oriented dimension is the Business Process Standardization Level (BPSL). 
This dimension indicates the level of business process implementation, formalization 
and standardization in a call centre. 
The level values we suggest as Low, Medium and High. A Low BPSL implicates, 
that the analyzed company has not modelled or implemented any business process yet 
or rather in a low occurrence. Some decision-supporting criteria are e.g. the existing 
ISO-certifications in a call centre or the complexity and quality of employed process 
modelling tools. In a company classified with a Medium BPSL there is a high 
probability of existing ISO-certifications and modelled processes. According to that, a 
High BPSL requires high quality modelled and implemented business processes. 
The BPSL forms the basis for the further analysis in the KI-Hierarchy Model. It 
influences the Knowledge Process Maturity Stage and the Knowledge Process 
Scenario Type. 
 
 
Figure 1: KI-Hierarchy 
3.2 Knowledge Process Scenario Type 
An additional process-oriented dimension in the KI-Hierarchy is determined to be a 
Knowledge Process Scenario Type and bases on the approach from [Strohmaier 
2003a/b] with which knowledge flows within and across business processes can be 
identified and analyzed. Based on this analysis key knowledge flows can be 
supported, business processes can be adapted accordingly, structures for 
organizational memories can be derived, and effective IT support can be designed. By 
using this methodology it becomes possible to analyze and classify knowledge 
infrastructures in a company, in that case in call centres. 
[Strohmaier 2003a] uses a set of specific knowledge activities to describe 
knowledge work within and between organizational business processes. The used 
knowledge activities (knowledge generation, transfer, storage and application) are 
based on [Heisig 2001]. The method of [Strohmaier 2003a] also implies the 
importance of identifying relationships between business processes. This approach 
tries to identify knowledge processes that span across multiple business processes. 
This is a crucial factor when analyzing larger and more complex companies. 
[Strohmaier 2003b] describes the knowledge flows, such as those found in call 
centres, in a formal framework of knowledge processes. He illustrates three examples 
or scenarios of knowledge processes in Figure 2. 
 
Figure 2: Illustration of potential knowledge processes [Strohmaier 2003b] 
As shown in Figure 2, related business process steps (in Figure 2 represented as 
e.g. BP1S4 – Business process 1 step 4) are illustrated, per knowledge domain, to 
give an idea, where that knowledge domain is being generated, stored, transferred 
and/or applied. 
Knowledge Process Scenario Type A illustrates a complete knowledge process. 
All knowledge activities are supported and managed. Knowledge Process Scenario 
Type B shows, that knowledge storage and transfer are not defined and supported in 
any considered business process. From this it follows that the considered knowledge 
flow is identified, but there exist potential flaws in the appropriate knowledge 
process. Knowledge Process Scenario Type C gives an example for the waste of 
knowledge and resources. Knowledge is generated and stored but its transfer and 
application are not supported or managed by the knowledge infrastructure. 
These scenario types (A, B, C) can be assigned to the different size types of call 
centres. 
3.3 Knowledge Process Maturity Stage 
The authors propose an expansion of the classification of call centres by using an 
appropriate KM- and process-oriented maturity model. 
[Paulzen et al. 2002] developed the so called Knowledge Process Quality Model 
(KPQM). This model includes the following dimensions: maturity stage, knowledge 
activity, management area and assessment structure. 
The maturity stage dimension forms the basis for an applicable model to define 
Knowledge Process Maturity Stages (for call centres). Figure 3 gives a short overview 
of the maturity stages of KPQM. A special benefit of the KPQM is its process-
orientation concerning business as well as knowledge processes. 
 
Maturity stage Description 
1 – Initial 
The quality of knowledge processes is not planned and changes 
randomly. This state can be best described as one of chaotic 
processes. 
2 – Aware Awareness for knowledge processes has been gained. First structures are implemented to ensure a higher process quality. 
3 – Established 
This stage focuses on the systematic structure and definition of 
knowledge processes. Processes are tailored to react to special 
requirements. 
4 – 
Quantitatively 
Managed 
To enhance the systematic process management, measures of 
performance are used to plan and track processes. 
5 – Optimising  The focus of this stage lies on establishing structures for continuous improvement and self-optimisation. 
Figure 3: Maturity stages of KPQM [Paulzen et al. 2002] 
4 Application of the Model 
The following chapters demonstrate how KM interventions in different call centre 
size-types are adopted and how the KI-Hierarchy Model can be applied. The authors 
give a practical example for a small call centre. 
4.1 Small Call Centre 
A small call centre providing support services e.g. an internal information technology 
help-desk, might have a number of agents who provide analogous support services. 
They each manage customer queries and no knowledge specialisation strategy is in 
place. New agents acquire their skills on the job with assistance provided by their 
colleagues and supervisors. Calls are distributed using an ACD or manually by a 
reception agent. Support issues are not recorded or formally disseminated to the 
group. Agents use some standard information sources and build up their own 
materials over time. Mentoring and on-the-job learning are the principal training 
mechanisms. They gain an increased knowledge of common queries over time 
making them more efficient and able to provide greater service quality. Such a kind of 
call centre would generally coincide with a Knowledge Process Scenario Type B 
whereby knowledge storage or transfer is not defined in any considered business 
process. Informal storage by individual agents may occur. 
[Markus 2001] discusses this phenomenon in her work on knowledge re-use. 
Transfer can also occur independently of formal storage media through personal 
conversation rather than the passing of documentation but no formal business process 
is in place to facilitate such activities. 
4.1.1 Example: Building Codes Queensland (BCQ) 
Building Codes Queensland (BCQ) is a state government call centre that has 12 
agents. The centre advises building inspectors on the application of building codes, 
regulations and legislation. Agents are all experienced tradespersons, builders or 
building inspectors. New callers are routed to agents by a receptionist. Some callers 
dial direct to their favoured BCQ staff, knowing them to be experienced and 
knowledgeable or because they have a personal relationship with them built over 
years of advice. 
BCQ agents use personal information materials and public information made 
available through the organisation’s intranet. New agents learn on-the-job. Advice is 
given either on the phone, via email, or in more formal circumstances by letter. Prior 
to 1999, there was little sharing of advice given by agents to clients because there 
were no formal organisational storage and transfer knowledge processes. The 
consequences were that rework of research into issues was common and smarter 
clients could ‘shop around’ for advices i.e. try several agents until they got the advice 
that would best suit their purposes. 
In 1999, BCQ tested an advice-recording system. Agents would identify that 
advice had already been given on the matter to the caller and refer the caller back to 
the initial adviser ensuring consistency of advice. In effect, the system recorded that a 
‘transfer process’ had already taken place. The system could also identify agents that 
had unresolved or ‘open cases’ i.e. the agent was still researching the case offline and 
would re-contact the caller when they had resolved the issue. In conjunction with the 
advice-recording system, a search facility was implemented to data-mine past advice 
letters to reduce rework (transfer → application). 
The take-up of these systems was poor. Agents did not think that the additional 
work to record issues and advice would reduce their work in the long term. One 
reason cited was that the changing nature of codes and regulations meant that re-using 
past advice without first checking its currency and validity could lead to the provision 
of flawed recommendations. 
4.2 Medium sized Call Centre 
A medium sized call centre requires greater attention to knowledge re-use. One would 
expect to find in a medium-sized call centre some central database system to which 
agents can refer when advising their callers. There are two types of database reference 
systems: pre-recorded information prepared for the call centre agents by third parties 
and recorded queries and responses recorded by the agents themselves. The use of 
such databases with call centres corresponds to Knowledge Process Scenario Type A 
when agents can make full use of knowledge processes whereby knowledge is 
generated, stored, transferred and applied within the call centre’s intended business 
processes. Yet, research has demonstrated that inadequate training and lack of 
knowledge of the intended business processes within call centres due to high turnover 
of staff can lead to ineffective use of the organisational knowledge infrastructure 
[Timbrell et al. 2003]. A Knowledge Process Scenario Type B situation can arise 
where knowledge is stored in central repositories by agents but ineffectively 
transferred to other agents. Agents may use one or both of these types of knowledge 
bases. ACD management tends to be more sophisticated often including a monitor 
within the call centre that records real-time statistics on call rates and caller queues. 
While call throughput is important so is advice quality. However, advice quality is 
often secondary in the traditional management of call centres. This is quite apparent 
when one reviews the traditional measures of call centre management within the 
literature [see Feinberg et al. 2000]. 
The determinants of advice quality [Brogowicz 1990] are able to be empirically 
defined and include tangibles, reliability, responsiveness, assurance and empathy. 
Because of the greater potential for knowledge variance within a larger call centre, 
and the propensity for larger call centres to be dealing with a larger number of callers 
with greater varying advisory needs, a more structured knowledge infrastructure is 
required to meet these service quality and efficiency challenges. Some examples of 
knowledge strategies employed towards this end are: 1) Information and Knowledge 
Policy that determines the extent of advice given by agents 2) Cells of agents 
specialise in particular knowledge domains and operate as a community of practice 
stewarding the knowledge for that specific domain. This is called Vertical Knowledge 
Streaming. 3) Unresolved caller queries are referred to a knowledge broker (perhaps a 
supervisor) who re-assigns the query within the call centre or refers it to staff within 
the organisation proper. 4) An ‘all points bulletin’ is sent to all call centre agents who 
respond with suggested responses or suggested experts who may be able to help. 
[Markus 2001] and [Davenport 1998] both point out the importance of access to 
experts and expertise as the hallmark of effective knowledge re-use. 
4.3 Large Call Centre 
Invariably these call centres introduce the complicating elements of multi-sited 
agents, usually multi-country and possibly a multi-lingual customer base. Advanced 
ACD or IVR are the normal entry path diverting customers to either general or 
specialist groups of agents depending on customer choice within the IVR pathways 
and / or general agent call handling procedures. Call agents use both pre-recorded and 
recorded knowledge repositories. A large call centre, such as that found in Hewlett-
Packard, corresponds to a Knowledge Process Scenario Type A. 
Typical knowledge infrastructure strategies include: 1) Multi-layered call centres 
where general agents handle the majority of initial responses and have a selection of 
specialist groups to which more difficult queries are referred. 2) A subset of the 
Intranet based reference materials is made available to customers to reduce the call 
pressure on the centres. Customers are referred to this repository by agents thereby 
encouraging knowledge self-serve. 3) Customers with more complex knowledge 
needs are assigned specialist knowledge brokers and call centre agents. They may also 
have access to a greater subset of the internal call centre knowledge reference 
repositories to alleviate call rates (specialist knowledge self-serve). 4) Some advanced 
call centres use knowledge ‘self-sufficiency’ measures [Timbrell et al. 2002]. 
Knowledge self-sufficiency is the ratio of queries resolved to the total queries within a 
call centre (or group within a call centre responsible for a specialist knowledge 
domain). Unresolved queries referred to more specialist groups represent the 
percentage balance of this ratio. 5) Measurement of query incidence and the proactive 
knowledge transfer responses to specific knowledge deficiencies in the customer base 
e.g. email bulletins, seminar series, product re-configuration and agent/customer 
education strategies. 
5 Discussion 
Over the past years maturity models were successfully developed and applied in 
research and industry. They are primarily used to analyze systems (e.g. companies) in 
terms of their KM readiness and to assist in developing KM strategies. The effects of 
applying maturity models on call centre Knowledge Infrastructure analysis are not 
explored sufficiently so far. 
Is an adjusted maturity model, like the one introduced by the authors, able to 
assist managers in developing and improving KM and quality management strategies? 
The authors suggest that maturity stages provide a guide towards an optimal state for 
knowledge process management. 
Another open issue concerns the correlations between call centre size-type, BPSL 
value and Knowledge Process Maturity Stage. Our future work focuses on the 
refinement of the KI-Hierarchy Model (in a broader context beyond call centres) and 
its validation through empirical research. 
6 Conclusion 
As call centres get larger, the knowledge processes become more formal to ensure 
consistency of advice and efficiency. This paper suggests a Knowledge Infrastructure 
Hierarchy and Knowledge Process Maturity model for call centres to advance and 
frame future discussion of these knowledge intensive environments. 
Call centres will benefit from taking a knowledge process and infrastructure 
perspective; it informs them in determining knowledge interventions that improve 
service quality and efficiency. A classification by Business Process Standardization 
Level and Knowledge Process Maturity Stage helps to build a funded basis for further 
process-oriented analysis. 
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